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Lmng Singburruth, r Thai national, i a Nnmtors grrdutc  
uorkiq for thr Rockofellor Potndation Corn Progru contorod rt hngkok, 
r)rriAand, Hs has urdortrlren r Rataarch Fellowship a t  ICRIMT, i n  thu 
Carnal Pathology Pmgru from August 8 to Novnber 16, 1977. hrrinn his 
time rt ICllISAT ha h u  coaeantntrd h i #  rctivi tier on (ha study of lorghu 
Qrny dldn (SOI) with prnlculrr rqhrim on tip devrlopmt of m 
cffecriva flrld screening tecMqu. In this documt r prorrt  tha 
mult, of his  rarruch studio8 on SDW. We hope that thc lnfolution 
cantlined i n  this report rill uaimt thora working with SM t o  prlom 
reri~tmace smaning work mrr efficiently. 
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p e e d  in th, h b ~ t r t a y  in  bsulclwd awl! cui t tma by florting pi- 
of fmrlrly infrctmi luvlrs  on n t s ?  aurfacr in P o t t i  dirhaa, rrrd iha 
thp. at  20'~ .od bola. A thick hlt of  conldiaphcrw -fa( Eat&., 
ptoducod on tho loaf rurfrca by this mothod, wlu wed to iwculato wwgbu 
md uSm seedling by bmshiag thl on yaag 1eaws p v b m l y  mttd 
with a wartar-spy containiq 0.05% sodim rechlate. They obtdnrd 
10-30 pnrc+nt infection. 
Jcrss+r (1970) &vi#ad a mthiod of ccwnidial irw~ulrtian in wbich 
I d  metioar wlra ts)raa fnn irrfectd plant8 w i t h  rotghu downy dl& 
md p l d  on rhe loaves of aoadlings. CCo cwemd tha r d l i a p  
with polythsns E)wetr t o  crwto r hi* ralutivo hmidity. W wtd 
dght taqsratun, occurmi, the w i s e d  Isaf 8rctics~r probead conidla %& 
wen brporitod on tho loaves of Cke rosdling. HB P(~~oTW that l m 1 8  of 
h f ~ ~ t i ~ ) ~  wm high Ud 20- ~ j ~ t l  1 t o  5 w# old mrn ~ ~ l - 4 -  
bla to i n f ~ t i c m  than oldur plant#. 
faoculation by spraying w i t h  conidfa of S.ao~rght hm b n  SWm8- 
ful ly  ured for idsRtifAclrtion of damy mil& mristurccl o f  corer rcrlecthm 
in Ib.iLnmd. 
Scbdtt snd Fmytag (1974) recently tlpOttbd 8 t8~b&w f@Z u21- 
ficial inoculation of urr- snd cans by sprsyinc w i O l  a w r U r  8 - b  
o f  CCnridiA* 
C W g  (1975) u a m h d  the efficiency of i~~ Il)'tbOdl) tb 
idrrtifLutioa of &my dldrv mistuue with LJva -A 
~d8iatb81pwrr .bnrsr l l ; r rd istbof i~ l .d .  i b ~ f & t ~ o o p r r + -  
lrtiaa kfrrmr rcectiams of t& miJuno+ af bybrid8 to ca;klS1- 
l a t l o a ~ t & g n w m b a P c r s d f f i r U c o + r , ~ , W t ) u , l + s r ; r ~ i ~  
i d a t i o r r  than tkm absmd in the f i ~ l d ,  b vul8 t i .c~  mirfurt 
in tha Nald mra highly rt~ceptlble t o  r r t i f i c :  rl iaaculrtSoa, Wr 
Ipdicatrs that certain typer o f  rwrirturco t o  &may J l d r w  my ba 
vmtd by tho artificial inoculation tadmiquo. 
Ihssa ud other Fsplortr lod us ", belicva that w, rhorzld utilire 
tho coafdtr 4311 our SDM resimtanca m c m I a ~ .  In prrrltwtmry r t t w  
to  -0 caatdia a t  our Hycbtabad farm @warn1 difficultier rrro mcmmtmd 
aad tbo lwalr of infeetian praQcod wan, dimppintfrytlly lar, IIM mj0.r 
dlitficulty wu the nocturnal prwlwtion of the cersidir on i n f w  1-
rad their # d m t i o n  1- brfom &ymli@t ham, In virw o f  them &iff%. 
ii.  haw & w e  p m & a  enough conidAa at  my- t i u  to irocullrte 
mrwnrl hUIQd plurtr 
i f i ,  har 6, we get wsr tho diff iculty of rpcrrurlpirl pmth~~ticm 
ud gsnrrinsticm in Un aratly vnning hcrur, 
i v .  that is the bejt inoculation #tlrod, rud at Wt we 8tr, 
sodlings bast i m a h t a d ,  urd at what tiam of day 
v. whst i s  the mlatianrLJp khmrr rmistallco to ddal 
infoctioa rwsd rmistaw to ooapon iafcllc;tioa 
la thir attraptr knn kra rk to find rlurclrrr to c lywrt ior~  ii, iii, 
p u t o f  i v m d p m o f v i .  I ~ M I ~ C ~ ~ ~ ~ ~ ~ I ~ I C Q P ~ ~ ~ # I  

ZNTROOUCTIrn! 
Ths t)lm m i n  f o c t m  affacting cPaidicl ploductiar Sn SEEl 
infocted sorghu Locvos aro likaly to be rmpornturo, h u i d i t y ,  rad li*t 
~ ~ ~ a i w d  prior t o  tSH) initiation af cclmldal proctucllm, h th. 
cue of SDEl of maizo in Thrilsnd, n mint- of 3 hr runti@t ie mwumy 
htrrsn successive craps of canidla.  In prnctica W r r  lwws w+ro 
hancrted fm thc fiold ktwaen 11 .00  uul 13.00 !'l~ .nd 
incubated a t  ths opt* h d d i t y  d trpatlrtum, I t  w u  foud that 
ths (.ru leavas could ba wad h r ~  or thrw t h o 8  for c d d i a l  plvhetim 
pravidibd certain critical light mquinasnts warn satirfiod fo l lwh# 
oach colnidisl crap. 
This sxpslirsnt w a r  udsrtakrr ta datamine thr effect an d d i a l  
production of different l ight id iac;ubatiarr tmammtr and to 0xbJS#1 
the posiibility of uti l iz ing o w  loaf for rsvstal d b i a l  c r o p .  
mmmt  1. ~ ~ l j  infect& rcorpfrtr leaves wmw collected h#l tho f h l d  
a t  15.00 hr ud wvm wubbd uitb tap watet to -6 old caJdiqrCwPrr8, 
caaidia and hat. After * u h i q  they w m  cut into 1 era pi- p h d  
in Petri dishas ~ ~ l l t a h h g  m i s t  blottl* puper. Iho P& bi- wm 
1 W a t . d  a t  20% frum 17.00 hr to dd-night af tm uhkh th imdwtA~ 
w a r  dullgad tQ PC uhicb was ..illt.iIYd mtil tl. COOi45r u r n  
han+rt6dt&n+xtnonbg* 
to z m m  tha first crq, crf d d i a  m d  &air cOhi&iqphOll~. Aftm 
w~shiag t)M htri plate& wlrrir, dntnirrud under n ambtnat&m af A m -  
rkucmt and flou?+rcant Sight (2&0 Ol-cncKS13) f m  08.00 hr to 13.00 hr, 
F r a :  17.00 hr thay w+n, irmrbntd i n  tho amu. way ns in  hratnant A r 
Tramant 3. Pollawing tb first waahing &tor colluticm, infuted 
loaves urrru k e p t  under a combination of i~tstndascunt d fAmm#cmt 
lights fm 17.00 hr t o  01.00 hr nftor which thcy warn cut into 1 cm2 
p f a r  Md plscsd i n  Petri diahaa containing mirt b l l o t t l g ~  pepor. Ihe 
Petri dish., mra Incdmtd n t  2& ~ O T  8 hr alter rhich c d d l n  r r a  
After inahstion tho coni48 wen hansstd from rcdr loaf piece 
and rwpmbd i n  5 a1 of rater. P r a  oaeh loaf pi- tho Rubrr oi 
collidia i n  10 dcroscopa fields mu dotemimod ming a hrarr rcmtm.  
iusuLTS rn DIS;rCUSLFIW 
Tke data i n  Tabla 1 1 indicnte that Trsatmunt 1 w a r  tha k r t  of 
tho thrw for conlCia1 pmduetion, but U l c  facubtition I8 p r l b l a  if 
ra~rccs  o f  &&a am limited. 
hwtamt 1 is useful for immlation i n  taft wmriw a t  tho kg%#& 
iqg of the aonPal worling day. flrc, viability and infwtivity of the 
d d i r  probud i n  thir uay aurt be cvslutad. I f  injectSon inoculat&oa 
i t  * t h m  ~bould b p-1- w i t h  b;rth inacwlatim* H#w+t 
injoctdm imhll l t ion i s  slau +J1 lrborlarr Md i f  1- nrkrr d plwntr 
am to k irnalatod; @.I.. by spay, t k W d n g  flOCU1.Zi41).1tlk 
Sine l o ,  inudiata 
Ooub1e 
Siwle, b l a p d  
W l e :  leave8 first incubatad u i n  rimglr, follouod by orinty~6neo 
und.r light ht for 7 hr .d tbm Lx~cub~tcd h the 8- kry a 
socmd tiba. 
Single delayed: after hnrve8t a t  1S.W leswr mintdnsd ador l ight8 
17.00-08.00 hr sad th4rJ3 IncUbaed a t  2& mtil 16,00 hr. 
In. w - O i ' I U N R & m O I A w ~ J F O J P a & r A T L # l  
T'amm?UUI POR I W T I O l ,  
For th. 8rdnicolarrr downy oildrwrl;, no vr ullfru, culture tmhdqur 
is rmilablc. Ihrarsfaro, gcmmtq for mlstnnco has kam prrrcticd only 
by field test, by nntmil  infection oi by inoculrtian o f  canidin d i n e t l y  
callacted Prao mturally diraasod plant, In tho latter cam, i t  i s  quite 
difficult t o  obtain c d d i a  of rn unifor~l rtngo, bcnuro W ~ t u r v  e d b i a  
ar wll aa gorminnted ono9 a n  callactad topother. 
A t  tho pmrmt tiw, tha -1- o f  isw~rwra d b i a  and gmdmtod 
d d i a  tr) solved by art i f i c ia l  incubetian. In this cam, tha f d W  
loavas am collwted frm th field in tb b y  tim and am inabalsd s t  
the apt- condition for rponrlrting. Mtar incubtion, w cm callst  
an uniforr, rtagcb conidia for wo in  irroculntion, Wevor, rsc, Eaftndt k n p  
tho mtm conidin for a long t h e  for  inoculation a u ~ y  ti-, aapwirlly 
inoculation i n  the Qy tine. 
Rrrcmtly, XUeafukuxv and Lou (1973) fatad thnt agar d r  conta- 
ining sars asutral salts wela affective in keaping naturr ecrnidin f r a ~  
g d n s t i c m  w i t h o u t  causing loss of  pthqlsnocity w i t h  8. He Par 
S. pJtiliClpGunriu they fand that mdim containin( l / 8  I4 KWj i r  &la 
to  &lay rho gsmfnatim o f  d 6 L a  w i t J w a t  causing chs losr of p t b g d -  
c i t y  but t h i s  d u ~  w a r  not US& ktuule of difficulty in  obtainhg 
exact basiw of ccmidirf rmpauions (IllsPi~nhkuro. 1976). 
In this study, w. o d d  an artifAda1 W t i m  WU) wbidr 
ua k ird o f f c t i n l y  to  at the &fit rtap for bmcabaon 
I n t h e d y t h .  1 L . ~ q o r r d C L 5 s ~ r u t u N a d a u t h a r ~ b a a r  
.p CII) ~lnp m t w  coniaa a t  S'C w i t h o u t  gemiwtioa lmr of 
pthatpmeci ty.  
W-6S2 roe& wrrer plorttod In &up clay pot8 (qpraiuata 241 cr 
di~otcr t )  and warn kapt arzrida in tJw qrcm nir. 'Fhs 8jqwAmatt w u  
dosignod in nndaaSrod ctqlat+ b l w h  with 4 raplicratioou, 7 tmatmR8 
md 8 pots pot txoatrmt . Ibaru war m amsago of 30 ylmtr pvot pot 
Irwrrc~Aur pl.aparatiasr,- Infwtd Iaarv~s w o n  c o l l o e t d  Ifma tlw 
field at  15.00 kanJ warr wsrhrrd ta tnp water t o  rimma old amid&-, 
conidia and Qut fam tha 1snv.r. Thorr tho l u w r  wr, put in a mist 
chamber i n  an incubator rat a t  20% fmo 17.00 hr Mil dQi#st. Aha 
aidnight thu t a q m r ~ ~ e  w a s  rot .t SOC mtii the t tu  of irocaatioa. 
nLbm vara sawn t h r  o f  i m l a t i o n ,  (6.00, 7.00, 6.00, S.00, LO,OO, 
11.00 amd 12.00 hr). 
Imadatf6tn.- Soodlings, 7 days after olaoxg.ncr, wcra i m t 6 d  
by injection w i t h  a syringa. Ihe Wdiaf  rurpsnrim was p n p u v d  h 
dis t i l l ed  water w i t h  a c~ l~u~mtrath  of 21 ccmidia per low  par^ field 
man AHD PfSarnIOlN 
h v  hour nFter pr~prlrlng the cmidia4 sullpoarrim thr ccmfdir 
bsgm to ger~inrtrc within b l f  rr hour. Bxm-imttcm o f  t;hr rwri-2 
cvrnidixl rwponaion rftur inoculation romrld raw conidir #rrrinrt+d 
but ttw prcuntap of conictirl pnr;inrtion ma not crlculrted. 
After imul8tion, tbe aoadthgr a h ~ l ~ q d  local legion, at tb 
psitim o f  inoculu plrcclmt md they wsn mrco s r w r n  7 day# rftm 
inoculrtfon. A t  fho m r l y  rtaao, two or thm days r f t n  inotulrtSm, 
m i l  palo g m m  #pots appeamd m lnoculatad lorvrr .nd th.r t u d  
raddish brartr w i t h  a yellow halo Irtor. Finally betwoan SWUI drys to 
tan &ys after incrculatlon, yellow-groan rtl~arks rppoand on imm1rtcd 
lwws md them w u  rporulmtion on tham local irslm at hi, bddi ty .  
Iha parmtaga o f  local laston is shown i n  Tabla 11.8 md .r3u, 
rarlyri s of variuLce is sham i n  Tabla 11.2. "Rw diff-8 i n  pcr?leat 
local larim awy tho tkws of inoeulrtiaa w m  significant at  0,001 
lswl of probability. There ran no significant diffrroncer Lno- 
culrtiotu at 6.00, 7.00, 8.00 ud 9.00 hr. Tho mrultr of the inoculirtim 
at  10.00 hr wslm not sipikicrntly diffamt Pmar thoro at 06.00 h ~ .  
Iha systemic s y g t a m  warn o b m e d  14-21 days rhar hodctfm 
in the fom of pala yallar streaks or chlonnir. 'Ihe prcent a p t @ &  
syqtcms rban in Table 11,s and t&, .aolyri8 of v u L ~ l w  i s  8- in 
Table 11.4. Th.w i d i c a u  t&t tb prosot rystadc u !d#m8t 
Ln plants inocukrUd at 06.00 k* Harmn the lml of ikt8ctioR wu 
d i u p ~ o i a t h g l y  lw. 
CIQHCMSrm 
~o conidis *am viabic inioctin, oftor Loopine i t  SOC for 
n t  loast 10 hr. 
Ihr pcrcsntrgo of rystnric sylptcm war vury la a t  or& tim of 
inoculation. O ~ Q  possiblo ru~son for t h h  is  thnt thc inoculu my not 
hrvo b o a  placd &q muqb i n  rhu leaf whorl ao that i t  did not march 
th g m c h g  pints of $ d i n g , .  
T*lo I t  . l .  'RHa prrrat local lorion 7 thy# rfror inocu11rtioa. 
L.S.D. (P4.05) 1s 
Tjblo 11.2. Iha aaalyrir of vntlnncs of &a prcmt local liuia, rt 
7 days aftar inocuhtion. 
%ert of variation Shgrm of Sur of Maan o f  P.tast 
fm&m rqurto 
i i e? l i~ t ion  3 79Q 263 
Time o f  inoculation 6 12240 2040 o w  
Emr 18 2829 IS7 
Total 27 1S8Sg 
*** si@icant p 01001) 
C.V. r 21% 
L.S.D. .OS 32.8 
Table 11.4.  The wlyris of v a r h c a  of the percrnt ry8traic syq%ar~ 
e t  14-21 Jsyr rftar inoculrtim, 
Sourca of variation d f  S. S 31.8. P 
Total  27 440 
*** Significant (P 8 0.001) 
C.V. SSI 
L.S.D. ,OS 0 3.6 
Ilwm or3 nportr that plmt 4p affects  the succesr ~f &dial 
infection of rar$ur. h s  (1972) nprtsd h i ~ h  Infutim Iwelr  In 
1 to  5 bay old rorphm plants IlshSch cnr* imre r u 4 q t S b l r  ta i~&mtlan 
thm ol&r plants. hmmZh and 8Wwr (1975) bbamkl that in rorslfm 
pitint8 at  the three loaf # t a p ,  conitlial Snocdation of  tha coleaprilr 
amn g#ve hiwr 1-1s o f  infacthm thrn inxulntim af Iqaver cbaw thr 
coleqrtila. On demny aildew o f  mito i n  Ruailrurd, tw fcmd Chrt the 
bast plutt  ago far inoculation 4 t h  cmidia w ~ s  S days aftm mrtpnce. 
krtlw (1918) &scribed dlrtw dhtinct twr  of rylPpton &$lap- 
ramit a t  SDl1 infected rorghm p l m t r .  ThPr Pint t y p  w a r  s w d 1 . i ~  in- 
factim whcrc tho leaves bulcmm prlo ycrrlltar an ! ryrparfrrd roundant 
production of coniMa and conidiog-rhoror an both loaf swircer. After 
five fo s ix  rraakr of growth, whit0 straaksmappemd on tk uppar lmrar. 
?hare later tUfllOCf, brown owporn wen PEY~EBIC~, find Imf rhmdding 
occunrad. Infected plants did not bad. I n  tb secard type, 8yaOlkld 
appaurd in tha upper leaves asrd b a r  o f  tho l m r  l r a v n  of tuo*Pn(h- 
old piaats. Those laavlerr a i m  f;urnsd b m m  aruji a b w h t  008potsS 
pmcked. On the lawer lrraves, yollou patchrts w i t h  canid11 rtrgcr 
spprard. 'Ihr ou-hodr w c m  8ith.r abwnt or CQn~inOd arty fw 
-us. la tbs third m, ryq- rpporod on tb l e a v ~  L tbr form 
of 1- nvmr rtmnts, m ptdwm, Wtb t d  0-a ud fiarlly 
M b r a  i n  colol~. 1L.H p m b W  ooly eolddtr ~ I Y  
a8 1- side. ?h#, M U #  d tkr 1- 
' 2r i k ~ r ? y  ~ i i l l w  r > f  m i : a ,  l i r j i b : ? r n  ( I  1 :J) ~:c.wrlbot'  tho z t n  'c ~ t f  
:*; n f  tor inec!ilr.t? >n 
- .  .,.- 
Yolluwlng t~>noculntoct lonvos I %  conspiciow, 
a m  i i the I t)or,ln to  w i l t  
1st. - 3rd lonvamB . ' l o ,  strcakr on . lth loaves 
c l l ~ n g n t e  lrni pro c l ~ l a r  
E a r l y  work in ind in ,  Isr;~ol  (Konncfth, 19th) flnd o 1 a d r u r a  sopamto 
syq>tam in to  t h c  systeoir :nd ths  loc:!l los ion  ;J!I~"LJOI. ?h@ o b j o c t l v ~  sf 
in3ucod by conidiz 2nd thu pnt tzrn  of d c v c l q ~ ~ w n t .  
The siuca;~tiblc cu l t ivar ,  MS-652, bras a t  s ix  dntcsr a t  5 
day intanals  t o  ptspare plant agar after mrgunce of 5 ,  10, IS, 20, 25  
ah& 34) Sayr. I h z  exporigont was dl=ssioyof! in randomized corplate blocks, 
fvur repl icat ions  and s i x  trenu?ants. Eight ~ t s  wars i n c l W  i n  each 
treatmrmt, ccmtaining 10 plants pn pot after  thirming. A t  onch planting 
date tw, check pots ueru f l ~ l u d d .  All pots were kapt in tho scrasnhwrs. 
Illfectod lmves went collseted fnm the field s t  11.00-12.00 tur 
aad wets wuhod in tap water to r-6 o l d  comidia, d d i q k m s  arrd chrrt 
i m l  tho loaves.  ;Krcr w + ~ s h i n ,  , thc l r  *tvar wvrc ~ r l . : ~ t * , '  in n m i n t  chmber 
nnC tncubntcJ . tt  '."i ft'r H hr q t  tcr w h ~ r h  t t ~ c  r u r t ~ l r ~  ccrnldin wortr hnnostod, 
Thr cynrCi: wurb s m ~ n r ! ~ '  I n  t i  t n ' c t , ~ ~ t l ~ n . d  29 1 iOP c o n i d l a  
;ycr -.l 3 %  J c ' t u r ~ l n r  : !>y h ~ ~ ~ ~ c v t ~ w t r ~ r  r cb;urf % ,  
SccJ l  in 5 i +- 11 1 * w t  rv  lntrcul . t k  ' .: t'rrj clr ,"rc.  t i l w  by Inf  vctlon 
. ,1 7 c r ~ n r d ~ : ~ l  juspen-.i~m i n t i ?  t h c  whyrl. ' r r \ c , r i  t r - * 1 1  w . ! r  J o n ~  Jurlnj: nljrht 
[? : .X I  t o  01.0 1 h r )  !n ' f rcqh inot.ulu w .  % u%(L' ' 1!1 t",1c:, r u , ' 1 1 ~ n t i u n .  
W ~ C N ? ~  lcvn5 worc :&~r l r~  on thc: U C C U ~ T ~ J I I (  b .  ( ~ t  t h r o i  t yjwB of syt?:~tOl.), 
V l  z 
Local les ions  The u i r c c t  c f f o c t  f ror ,  tho  ir~scrt lon of tha modla 
.lm! c 0 n ~ J i 3  which uorc J ~ " ~ w % l t ~ r !  ? ~ tthe  in juctr .  n ~ w i n t ,  torlon~ n;?;waroJ 
pnlu gruun s p t s  which t u r n 2  yutllrnrtr" tto roclc!iah brown. Tho nurbsr 
o f  l ~ a v t ' s  with  1 ~ x 2 1  l cs lc~n ucrc countoc! 2 ,in4' rlirys ~ f t a r  Inoculathon 
( D i d  1 , 
h a 1  colonlz3tlon.  ho t a m  the condition 111 w h ~ c h  thc pntho;;m 
sprv?ds l oca l ly  v i t h l n  tho t l s r w  from thu injoctkon point,  yroduclnz 
e v i d e n t  chlororir, 1s local co lun lra t~un .  I n  thcsu s t d i a s  l o c n l  culo- 
n l z n t i o n  npl~arac! both a t  thc ccntar am2 tha t i ,  uT tho lunvar; i . o . ,  
m y  tissur: inoculatd. Tha local cclonlzntim can uxtunC for sovaral 
!J; f r a  thrt inocul2tion point. 1ILe htr? wart rec~rdud 10 Dhl. 
Systsaic  infection: The ,;.lants s y s t d c n l l y  lnfactsd ware rawrdsd 
fror, 14 unti l  28 W. Plants were rat& systoacic3lly infuctod when 
systeaic chloroais was prctsrtnt from thc bnse t o  t h  wntire loaf of thoro 
loaves which unfolded after inoculation. 
Pattern of sylpptoo SbYeAojmamt: S y q t a  i c l o v e l ~ n ~  YM ( ~ x a d h ~ d  2,  
5, 10, 14, 21 and 28 DAI. A l l  symptars which appearad wora tocordsd #ad 
described saparstely far each plant ago. 
u t s  -.mrc C ~ X ~ C ; I S ~ V W  .rr yc.runkq t h ~ n  13lt'or , y l  (rrt. 2 (Tnttlo 111.1 ) ,  but 
;ty 5 D j r I  thurc rdVs r j  di ffrroncc m n t 4  'rttt,r. ~ i ~ w s ? v o r ,  tho nnturc Of'  1 ~ 1 ~ 3 1  
l c ~ l c  ns vnr ic  ! -rr n I ,  The* yiwniDcr t \ l  ?rr t .;!r xuott mjtu  ch1orclsi SL 
~r.,)unc! thc ~ r ' l f ~ c t  lijn j r \ k i f l t  an,! thc I rc ? I  l c t t  rr". ( E L C ~ ~ Y I T ~ O  ' naoxu,*l rpl,rU- 
;str:::n, Th, Ioc+:l l ~ . s l u n s  n thc  r~lJ,sr , , l ~ ~ , , j l l i  w r ~ .  in t 9 c  ff)rm o f  rud(!irh 
E f  foct sf plnnt I j c  on l sc  1 1  r;olanir;lt lor,. 'Thv ,;ru:. tust  lncicirtnca sf loc.31 
days than 15 c!~ys ~ f t u r  uncrg~nco. Both I r i c ~ l  lvalun rrnl: local calunl- 
zrstlon dovclaprxnt wurc c r r ; n t ~ s t  In sco4!l tn.!s ~ n o e u l n t v t  5 dnys aftar 
a!!!ter$cancc. The m ~ i l y ~ i s  ~f VarlancC o t  1:r~;rl c o l ( ~ n l z ~ t ~ ~ n  dntn indicntcta 
and 10 days nftcr Lwrgcncc, but thcsc WGTC ~ i , f r r l f i c n n t l y  diffctrmt to 
seedl inzs inocu la t~ .2  2 t  other c:;os. 
Effect of plCmt n.;i; on systmlc  lnfcctrcn, The ,:rrrntcust ancrunt o f  rystaaric 
infection occurrod i n  suudllngs inoculz . t~t !  5 <-y5 nftcr cPcrEoncti (*#J 1'. , 
'Ihc next gruatost occurroncir wzs on thc 5oodlin;:r rnuculntibd 10 days 
after aorgance (24 $1. ?hc Glffercncc batwuun 5 md 10 day leodlinga 
w a s  not statisticclly different (P O . O S ) ,  haucvar, the a wna very high. 
S y n p t a ~  h e l o p n t  description. The ubsccrvationa an symptom devalop~ont 
are kcr ibad in Table I I I . 2 .  
r)rc ,wrccnt i jcal l C t b ~ ~ n s  2 D J ' I  wq*ll i . w r e  n the tllti(ilr plnnts than 
S D A I .  An ~ ' x ; ~ l ~ n r t i o ; i  1 5  t P ~ : t t ,  rln i h s  1 1 n t  in)ac.tian was tbojbur 
l n t ~  tho whorl than with tho youn, or p l r n t  , '  char tho infuctic~n ?mints  
~);)~' .ruC? l t ~ r .  .m th, ycrungcr , ~ l  ~ n t r ,  t h c  whlr l  invculnticn wnr not ro 
+ ~ ~ . r  )c' tnu l o c ~ l  1 , r l lns  r t :n u ~ r l y  crW.tk;t. n f t c r  LmculntLan. 
Thc 1r2c1*1 1 0 9 i  1 t  s I n thc l c l ~ ~ r  ; ) l?nte& i ' not ~ t ~ v c l r r p  t c v  thcr Incnl 
cl~lL)nirr.t ir>n s t q ? @ ,  but on thc yurm:ycr pl?ints thu p~tt~oyrrn continwd 
dcvclqxmnt frrt: the locat l c ~ l o n s  nnti n hir:h ;rorcantn;.v r ~ f  local  coloni- 
tation rasulte;. . 
j i th  thc suodlin~s inoculntad 5 3 r d  10 dnys nftur wrconccl, t h e m  
w1s good corrt"l~t i~)n  bc t w ~ ~ n  tho 1 0 ~ 0 1  c ~ l o n i  z r ~ t  i:,n nn s y g t m l c  Infaction; 
i . c . . ,  tha Y O M ~ C ' ~  ; , lxnts which gavc R h t c h  , w r c ~ n t  lncul colonizntlon grvo 
the hiphust Ircrrcent systmrc infact ion ~ l s s .  
n c  ycrcantamo rystmlc ~nfclction n t  28 Dhl W I S  h i ~ h a r  than a t  21 
MI for a l l  ; lant 3 - 0 5 .  ~ ~ N C I V O I ,  thc jwrcont irrcrufzm fron 21-28 dsyr 
was very low for the younyr p lnnts  antq w~w hrahur on the older plants, 
On th4 oldest rlsnts nu sylctwllc tnfoction wna (htoctad n t  21 MI bur 
wss seen 28 DAI. This result  indicntcs thnt tirc ;mrcunt r y s t d c  In- 
fectim W y l d  t c  obsorvod about 28 DAI.  fit: y f w w u r  plants  h v s l u p d  
the t h w  t y p s  of symptokw - local leafsn, l x n l  coldzation aad s y s t d c  
spptms. Tho older thc plants tb less was thc dmelflpllont of local colo- 
nitlitiorr and systdc s)aptarpr. 
Iho law figure for systemic infect ion ,  o m  on tha youagest plmts, 
is disappintinz d i s  l ikaly to lw related to depth of inoculu p I r r m t  
ir. the whorl, for unlcsa tho tnoculun Eat3 t thc rlrowinr point 8yrtwdl;c 
~ n f l n c t l c n  . . i l l  n:r occur. 
1 .  , . I ~ C : ,  l ~ s i c ~ n 3  D r v i r u t c  1 ~ s i f . n .  r w i  In ro!i(cwsr: t o  I n f v c t l o n  
i?-qir-f ~nclcul-tt  firan. Thusb, I 1c:il luslans nro soon i n  
t h ~  . ' 1  ) f  I .  rvcs , ~ ~ r t l - l l y  orwr, .., n t  t t ~ ~  tlrw o f  whorl 
IF ,  ) c u l ? t r ( ) n ,  
t i .  L c c * ~ l  c l i l ~ - n l r n t i ~ n  Sm9r.n~ nj*paf3r thrc~rr~vhout hlu tisaw nround 
z d i n f u c t i a n  p r i n t s  of inucul?to' I C  l v c s  qnd -it thcr t lpr  r.~f 
~ U B V C ;  which W U ~ L  ~lucjs i n  t h ~  whr r l  :tt thc t ~ w  o f  i m u l a t t a n .  
C p I c n i z 3 ~ i : ) n  of t h ~  tissur: otc\lr$ JO thnt  tho infact ion is not 
s u m  n s  . ! i r c r ~ t e  le(rl:lns. Syqttrltas qppnr ,  i t f ~ n t i c a l  t o  thosrr: 
of tnw systotnlc infoctian but thcy occur a t  tho contors nnc! 
tips c.f thc incw.t l : t t~d lonvcr an-! ncjt t b  b n a u g ,  vd Jo not 
nocoss?r~ly ~ncSicntc that subsrytwrnt Icr:lvcrs w i l l  bu in factoc .  
i l l .  S y s t ~ r l i c  infbct~on 1nfwti:)n chat occurs throur*h tho infocticm 
c f  thc. ;lrosJTn,?jGKnt dnd which . a n i f u s t o  i t r c l f  f i r s t  on tho 
lenrcr :mrttons of tmrc:in, lorvus w! lncrusror i n  revarity 
progrurs~vcly an subwqwnt 1unvc;a until  t h u  loaf )i&na~<r bru 
lOOI infected. 
For 311 these synptorrrs thi: Zrcztcst i n ~ i d u w u  occurr~r! on planta inoculated 
5 days sftur crwrgonco. W 3  should O X M L ~ ~ P  whuther wen y w p a r  plnnts  w i  11 
qivc  a *n*ater . . pmportion of systcwic  i n f c ~ t l r ~ n .  Locnl colm~izction can 
be mcorbd 13 DXI. h r t  tim t o  racord syrtulrnlc s y u p t m  war f-d 
t o  bc about 28 %l land even later rwordinys should be M& for dstoctkon 
cf further infoct ion. 
Tlblc  111.1. %c r c f p . ~ r t i d n  o f  ; . l r n t s  w i t '  I ~ * l  lusiong, lvcrrl c lloni- 
 ti ,;I xn 5ystmic t n f s t  r,*rr v ? r  t i3;~s :nyb n f t k r  inoeul: t i t \  
(bt \ I )  scr ,hw: ~ l . ~ n t s  .*t sin * t i f r  : ctrt ic l in l  rur,urrrsl.m 
?* !La ldr~ropcrc n 4 q & : t  
Tabl~ 111.2. Yr~~cuss of symptcrcn Juvulapaclnt n f t u r  whorl injuction iwcu- 
lrtron w ~ t h  conl2~:11 suycsnslun.  
F l  ?at aecr a t  Dsys n f t u r  
inocul a t  io;l l n r x u l n t  ion Spq. torrs 
2 !h.ll pclc r r ~ u n  spats r\ppoar at  t h ~  ifr-  
foction p i n t s  
S Pal o :reen spots bocumc clear an2 b o l n p  md&,h 
ccrinr with y ~ l l m t  hhalo 
28 White strcrtrals prosat m tbo m l y  h 6 l q o d  
l e j V 8 S  a t  ths t4Yp. 
f lnnt  agc 2 t  ti's ~f ; ~ r  
; n 7 c u l a t i  ~n 1 ;\-cul.yt i o n  
15 days 
T';111. ST. .tt 5 )-  1 *I hcc:\l:k c S U D ~  rrnJ rurkllsh- 
trr wn ( '  I jr k I t k, Y C  l l ~ r w  1141 10 
InCuct i?n ,I( f r : ~  lb yip. I T  only ns rurl spots  
with y ~ l l z r t + r v . h  i 1 4 1  1 ,  no y ~ l l r m  %trunks 
! n f L i t ~ c , ~ i  : , + ) o  .tjr)k.nr ~ t n i y  3% r~lli % , % ) t 9  
wltS ~ ~ 1 1 .  r d ~ % b  h ~ l , . ,  .tnd whlto r t r ~ r n k b  
prvacnt .In thc now l y  Jevolap~d loavos 
Whi  t c  atrlrnhr appear jn tho uppor ncwly 
JcvclotruJ l ~ a - ; c % ,  find turn brmn 
. 
Pr) l~t ( ,  <*trcn!::, turn t)rtmn and roddish color 
P l l c  gruun 9pc t"ibc.cotav c l ~ n r  and ruddirh 
brown w i t h  y ~ l  l t ~ ~ l s h  hnlr and ncr yollcm 
dl t rusks 
Infcctiort p o l l t a  nppour a5 red sptrtn with 
y b l l  w i r l  hnl  1. n r ~  yr:llm strofika 
lnfcct~on l w l n t a  ltppcnr as rod r p t n  wi th  
ye1 lwish h a l o ,  and u h i t u  struaks preront 
fit thc DRSL rn ntwly  duvolqwd luavor, 
# r t ~  erroaks ~ n p o 3 r  an the rppor narly 
dcvc lqod  l i ~ v ~ s  nnd turn b m  
Orhito stx~st-?r turn brown and roddirh 
b m  c a l m  
-11 pale g r w n  spots nppaar on tho in- 
faction mints 
Pele groan spots b ~ c m  rQeddish b m  rrd 
yellowish gmci streaks q p a r  clearly 
Iafuctiorr p i n t s  w a r  raddirh b ~ a m  Md 
yol lovish  p c n  streaks q p s r  cloarly 
PLmt ago .?t ;~3vl  ,zftcr 
i m u l n t  lun i n w u l ~ t  i~m 
14 Irrw~ul~\t ir '  l c n v t  lc- t )c~lln to wilt nttd d i u ,  
syst~rnic :+ywp~t m " c n  tho form o f  
~ h l o r t - ~ l s  tilt! trhi t L +  stroakr nppaar /m 
a m w  > I '  t+, nt . * lv  ~ l c v ~ I ~ f ~ ~ ) c 3  lonvc(ll 
2 1 "hr t ,  t t ,  1 ' 1 * i  \ i ~ . ' ~ r  0-1 thai uppvr tlvwly 
Jc-vc] c j j 9 ~ r '  ! ~ V C ' L  .:r..l turn h r m  
2 N ! ? ~ l t ~  .ultr,,rJ(% turf] brrlw:~ nnd mddlrh-brawn 
c; 1 , j r  
5 dnys 
5 P q l u  grr,l+:ur apatlr b u c m  roddish b m n  nnd 
bkggcr. ~ t ~ l l r w A , h  ;.roen stranks prvswrt 
s t  thc tip J E  l ~ n f  
10 Intuc t l e r n  ~ r t .  i n ts  !;rywc.nr rcddlrh-brawn nnd 
ycl lour ~h g r w n  r t m:nks bucano cl  unr 
1 4  Inocule?r ~ c !  1 ~ 3 ~ ~ s  trcgIn t c ) wilt md d i ~ ,  
typ1c31 aysturnjc syq~tm of chlororia 
and utrltc, r tr ,  .Kr nppunr on tho ncwly 
&vulrqwd lunvi+r 
2 1 Mh~tt: str@ckP+ rppotlr on thu uppur nwly  
d e v ~ l o p ~ d  lonvcbr 
2 n Mhitc streaks tu rn  h r m  and r o d d i r h - b m  
color 
2 -1 1 pnlu grucn spots appear on thc info- 
etkon points 
5 Palc g r ~ m  spots boccm tuddirh bram and 
biggur , ycl lawish proon rtroaks p m s m t  
st the tip of loaf 
10 Infoctfon points appear roddish-bmm and 
yellarish g~cm strods b o c m  clurr 
Plznt  ngc l t  Cays ?ftcr 
~ n x u l  a t ion I : b  c:11;1t IL)II 
hc. r f thts i ~ ' 1 0 r  1 ~ n ~ t ~ t i c ~ n s  t l  thb 5tW4 scruuning work hnr buun 
thc n ~ c d  tr.~ 1nuculvrtu In thc early hours f ttw m.)rning (shortly of tur 
nrdnight).  In Tr, L ~ r l ~ ~ r  ~xp c lmnt  we foun,l t11:rt c o n i d r s  ~ r n ~ l d  tjr; 
~~btnknod a t  v3r1ljus trnus o f  t h ~  day tvy smnipul?tlng Incubntic>n para- 
DH5-652 swds wurc p 1 m t b 4  in  t w o  rCyV t j l c . t ? i  (20 p lants  par mu 
zftcr thinning).  In~culations UclrCr dOM t h r w  t i ~ ~ ,  as tkra truatmmts, 
at  1700 hr, 2400 hr and 0600 h r .  Thcr~ wcru fcm ruplicntionr par tm- 
e-nt and at  2ach inoculntlon taw a check ?lot was mintainod nnn- 
irroculatod. 
For & 1700 hr inoculation, infocted loavcr bmrrstod at 1500 hr 
wore aaiataimd for 1700 hr mder fluorescent lights and than wrem ibctikt4d 
:;I Y - t o r  t k~?kc* - $us, cnni&)n cor i t7 ini~~ 1: .K 1.1 c ni : r ?  ;wr n l ,  
For thc  ?~,qC :r  :II  I C U ~  a t  I rn, in[< c. tr. ' * v d a  , urk t ~ ~ r v . , s t . r J  fr6m 
k . 1 1  th,  O(130ht i n + , c u l l t r  ) r r ,  ~ n l ' r l c t * . '  I & . : .  , 5 wlqrc cc$lluc.tcJ it ,: 
thc , it:! ~t 1 5 0 0  trr, wcr. n ~ r i n t i i i n ~  ' Lln,.or f1ut.r .  r c ~ n r  l l e h c  unti  1 1100 
w x s  rLcordul' 14 ! :ys s f t ~ r  ~ n n c u l n t  inn .  
As ~ ~ 1 5 .  ;;l:nts wcrb ~ t t : c k ~ i . !  t j j  a h ~ ~ , t f l y  t h c y  r!ld nf , t  hnvu ttrv 
op,drturr i ty  t c  clt,:ros!, sy$t*rmlc syrat~tl.w~w, t h ~ r u f r ~ r c  thuy wuru not In- 
cluded i n  thc rccar(' 2nd *nalysls. 
The kt.? on pcrcunt s y s t ~ d c  l n f ~ c t f f i n  14 b y %  z f t c r  inoculctim 
(TabAc: lV.1) inclicntod t h ~ t  th, 2400 hr inljculntlon : : w c  thu :rrontust 
Icvcl of infection which was not r l~ . t i s t icr! l ly  si"nific8nt f~an thc. 
1700 hr inoculetion. Tho 1700 hr inoculntlan ?avc sigriificantly grontar 
infwt ion than the 0600 hr inoculation which WRS not ~ l f Y d f i C 8 n t l y  
Crcater tlwr, thc check. Hrruever, the 1705 hr i w l t t i o n  gavu s 
masonably high l e v e l  of infctctaon - hi&! t o  dstlltg~ktc thc: cult&- 
vcu as highly surcaptiblc, and had recardimp boon aradrs' a t  21 days aftcrr 
inoculation cr cwn latar thrrn the IOYC.~  8f infection w i d  wll h n v ~  
Thc bck ,  miund l c v r ~ l  c f ~ t m u t  IS ; s . . . ~ l  n t  f nloct inn i n  tho chuck 
C ) r c s ~ b l f '  C a w  fry;; D ~ ) B ~ L  rcs i n  thu  s:,i l ++tr l '  q i  r I*bmc. ct~nLt?l~ f'rl.rt;i+ 
~ * t  t . t : : r ~ l r J  l r * v k ~ I  '1- ? J U C C L ' ~ ~  - s  J *& ?F thc Z . ' D t ~  lbr Lnoculnt tun. r)rro 
~ y r i  n,:c i n j ~ c t  irn, thc c o n a d i l l  Jus;wrwt* tr w u  ljlncur' 4tuq int i )  thc 
uhcrls uhor, thc mi Isturr c l n  !ru l u i l n t n i n u !  fclr I I , r r -  t into,  
1 , r t . l ~  I V . 1 .  Pcrc~r,t  s y s t ~ 1 ~ i c  ~ n f e c t r r ~ n  1.3 ' *?ya 2 f t u r  inoculntinf! Mi- 
657 1co4lin: nt throe t i m s  .:f thc. 'qyyl. 
I nrxul ?t od 
Control 
7 ma ~~f Inoculation 
IJW- hr .-. - 2400 hr - -lT6'm5 br 
L.S.D.  (0 .05)  = 24 
Sa&mqmm w k i ,  the  causal a z m t  of sorqhrrs brwny nildsw (Sad), 
pro&ucss both d d i a  and oosyorar on in fa ie td  rorghm plant#. lhco 
c~nidial  praductioa stage can occur a t  tha rautdlinp, stage and a9p.m in 
the f~rm of pals yellow laawes covered w i t h  damy cnwth of conidiu 
mainly on the d r  surf- but uhich can w a r  tm both r d a c o s  of t)M1 
1 .  T b  oorprs yrodrvtioa stago gpperrrs 3-r ffva to sir wwb Md 
Ihi. s w c o , ~ t i S l ~  c u l t r v n r ,  M5-652 ,  ~ 5 s  ; , l tntutf t n  tho f iulcf  rand 
142s o y r i n y  ~nocul~tv:: with c.)nlr!id S ci'iys y f t c r  ~:roryoncc.  Tho y l ~ n t n  
Jevulcrj~nr: systur,lc Y ~ ~ ~ ~ U E J S  wcr i  WC' :  f r ~ r  t h i s  study. 
Thu tatcl nm&cr of l ~ * v c . s ,  rramkr ,.sf lclvcsa with aystomlc chlcj- 
rcsre ,  n m k r  of 2c.lvc.s w ~ t h  ~ n l y  con~dl::,  nwnbr;r (4" leavus with cr;nhdia 
.m: Gosyorcs .ml &cr r ~ f  IC:VUJ with .jri ly (HIS -rcs WCIC O C S ~ S N O ~  n d  
recor&C an indiviCu?l plants 2 ,  3 ,  4 mi 5 M G V ~ S  n f t u r  inoculation 
(+r;,I). Ihe 9vGra;Q W c r  of l ~ a v t m  jjcr plant  wure cnlculnted by ursin~ 
the follarirg forrinrla, whrur~ "xu '5 the  tr;tsl n d u r  of Isnvss with 
s y s t c a i c  chlorosis p r  ?lnnt, nrbat of l o n v ~ s  w i t h  c d d i a  mly par 
;>lat ,  noaber of loaves r r i t h  corudra and oas,omr par plant and nulor 
of leaves with vosrylres only per plmt. 
Avcraee lwrbrsrr of x per plant r Tmral mmbr of x 
Tote1 nurbsr of obslnryed plants 
S y s t ~ d c  J Y ~ ~ ~ ~ . c ' ~ H W  wcrc f i r s t  O ~ J ~ E N O ~ I  rn inwul l tud  plnnt s  tm 
wucks zftur ~ w c u l l t ~ o n .  Ihc qvcrla: c. nwbrtr% r : lctrrvur par y1::nt 
("rl?l; V . 2 )  wcrr: 4, 0, 10 ~n.! 7 ( m t  2 ,  3 ,  4 i n f '  5 ' t t !  r ~ 3 ~ 4 3 ~ t ~ v ~ l ) f .  lit 
5 G.1 t h e  n&r :JT lc3vcs per ?laat u.?s l n w ~ r  than n t  4 YPaI bbcnuro 
tk, i lrst  2nd sucond lcnvcr diod ,md wwcr~ shut!. 
i*vornc G n&c.rs c u f  lcavcr uitt .  ~ v s  t m i c  chltrrnris Incrcaroc! from 
2 z t  2 t r ~  i ? t  t W I S I  and 5 l c n w s  3t W A f .  i r t  5 Hi4  thc nuabirr :j:lf 
lesves with chlorosis syra,,toca ha) d t c r ~ a r ~ t l  v 1 1v2I (Tnblc V.  2 ) .  
Tha rrvcmg~ n&r of l onvcs  with lrnty conidin incromerd r luu ly  
durirq 2 U30 3 :4A! S U ~  i w r ~ m ~ d  rqhidly by i WhI rnnd dacrearcbd rtqjidly 
5 1 . Iho avcrcgc n d u r  of  l e a v ~ r  w i  th both coni di  n and oorporos did 
mt vary &in;; tfiis tam ycrricd but d o c r l ~ z ~ a d  n f t o r  5 WAX. Avsragc 
nuPbcrr of toavos with mrpores only began to incrotucr at  3 lriA1 and in- 
crc~a~led n;3iCly et 4 &U. T b  data on thc gw;rrcc.ntaqo of various catem 
~or ios  of infoctd h3mres is sham in TRbXo V.3.  c) 
At 2 X mst Lnf.utoi losvus sh.wu~' n y s t m i c  chlnrorir rwtw 
but thc twrcwnt 3f  l ~ i t v u s  w i t h  cqly conilti?nl , r l . !u t inn  was nbout SQ 
. 
; ~ L ' X T Q ~ ~  f t + i ~  3s S,XX of i h ~  1nC1;c~tu ' I c * v t s  r#~.rt. 1~.vt s;x~rul*tin ,.
3s h i  :h ns the  , crc~*rlt.*r*r :-t 2 +!i , l .  PorcW;lr tnf~ctuctr Icnvwra ~4 th  only 
crnicli:~, cd~nif : i - .  .ln . 1 nly - 4  r WC;L nAlt b l l f C ~ t u n t  frarr 
A t  4 .;,'.I, th., -ecrccrnt::,*r: . ~ f  lc?vc.s wi ttl ayrtontc c h l r ~ r ~ s l s  wng 
wt different Erm thc s~cr3nd 7nC th i rd  w ~ a k  but tho j urcunt i n f o c t ~ ~ l  
luervor with crmidi,? incwersaci frm 16 [curcent t a  31 porccnt. Tho prcant 
. 
infdctctd 1 ~ 3 ~ 3 s  wath only c..sb40t.us WRS Incru~sod frcm 21 tc ,  34. 
At 5 , ! ; , I ,  bzlth infoctod luauvos with (EYS~MIC chlorosls and infer. 
c t d  lacvos with m l y  conidla had d C I c r ~ n s ~ ~ f  fnn 4 4  pcrcont t o  17 jrclrccmt 
lnt! 31 ptvrccnt tca 1 7  pcrcant r c . s ~ ~ ( ~ t ~ v ~ l y .  Only tho pro;.+ortfan o f  thu 
iosves w i t h  ~ n i y  u-~s;Iares hzd incrwtsod (q; tc., S S  ps~cont). 
catogorior d u r i n ~  t h i s  ti= ; ~ c r i d  czn be clearly $ocm fraa P i f ! ~ 8 ( 1  V . 1  
and V . 2 .  
DISCUSSION 
F n m  *e rurultrof t h i s  ~lpnrimmt, wcr can aocu (Figure V. 2) 
that pmmt infactod leaves with s y s t d c  chlorc~sfs Md conidial yto- 
duction urn h i 3  a t  2, 3 and 4 &lid anrl krcrnsac! by 5 W. r)trs p t -  
cant of l a ~ v c ~ s  w i t h  only conidin 2 end 3 fllaf WRI not V~IT), high 
the phmt was yaw& nnd tka sptaic  symptom Isnvor, had just d r v o ~ ~ .  
MMm an plant lo, 01- .r llaavor w i t h  s y s t m i c  chlmwis p v r  g o d  
.=JQXU?~ s~~rul? . t im SO t h t  tJWI p t c a n t  m f  I~?'~vQ$ w i t h  w l y c m i d i a  
i ~ r r r l ~ c :  fma 5 t ! i J  t o  4 FkI . dtrr r -: tb:droI t h ~  , rrrcwntnL:o turcransixc' 
tiac:usu su:.qwrat lcnvus ;~roducod cmrywms *nit  ' i t !  wt j r r ; r v d ~ ~  conicfic. 
In tho cnsc of i n f u c t ~ d  1 t . 1 ' 1 ~ ~ 3  w i t h  ! th  ~1,1111 ' i*  an4 wrpomr, 
t h ~  ,8mprticn of t;ros~ ! l~ l  not JPff;r tturln t h x r  ,lcrtac;l Euuc:swo tho 
. .  
systu .  ilicnlly 1r.f  rrctor1 lcrvzls which ? , I ,  ~ ~ ~ t r , , ~  i r t l r r ,  ? -  X WhI ~ R I I  not 
t u m d  c a y  tc tc ly  ~ L I  ..:>sporus , ~ ~ f d u c t l r m .  O n l y  tkl, h I S L  t + * ~  thu alc~t:lr;, 
t t l , ~  losvbs sl , ~ l ; l l  I W S ; I L ~ U  ; . r ~ , ! x f  i r*n ~ X U C  th'x r t i j l v  s h w w ~ d  ~ ) r ~ t ~ r m l ~  
chlorurls syn;';tms with corridinl product lair, 
For tho infoctoc' luavcs w i t h  only csa~,~r>ras, thu parcontaw 
incrohssd s t a a d i l y  bus ncjst of nowly l icvcl9,~utl lu?vcjr O. dl,iot~: 
~:nduction f m  3 ;1ii1. 
7'& frrst systeuicnlly ~nfects t t  l o ~ v c s  to  nygoor prducudmly 
conidicr and con iba l  ;mxbct ror ,  c&curr~(! 3-4  WAl. S u b s b q m t  
Icaves p&c. both conidi? onli #a, -trus art 1 f1nn.lly dwolghiny! lo~wor 
~rodoce m l y  o o s ~ m ~ e s .  Ihc ch3nga-ovcr lrrhm ? . : ? M y  nraxunl ruyraduEtion 
t c  ~ i n f y  SBXU;?~ r q m x i u t i ~ n  occurs tictruun 4 and 5 :J;iI. by 5 HA1 
tho leaves wart .mdwin;: aainly acr;arus w i t h  l i t t l u  caridial produstion. 
b t  arc tho i e i , l i cz t io tu  of thosc obssrvationr for utilisia~ 
n a t m l l y  ;~x!uc& conidia far f i c l d  %crooning? lki nood to have y c # ~ l g  
(S day) ~lreilines arpo+ed conidicll inoarltm, and thus in cndor tht 
tho tc, ~w twad ews;id a t  tha ~ c r t  surcqtible stag@ &ring 
tho time of m x h m  ccddl~1 ptol3cr=tian, tsrfector nrw, rkould ba plant& 
cborrts wral;r befare tJw tsrt rors* 
T-: :~J W . 1 .  Toral n m h r  clf nbsrrrrrrd plmts,  tcr.1 neytr o f  I a r v o a ,  
t%nl -!!r o f  luavm w i t h  chlornsin q~q?t-~ . r : ! ,  n w o r  of 
Iwvors \rich cmldlfi ryrly, ~ZIR~%F ".$ lu*vwn with  conidin 
nn_l ms .wr~s  and ntmkxi0t oF tonvros trt  t h  crC)spr~$ rmly 7 t  
2 ,  3 ,  . an4 5 wwaLa nf to r  i ~ r c u l . ? t i f ? n .  
lonver with chlnroslr 
s y q ~ t w .  1 U) 2 2 4  2 5 3 ,  3 15 
loavd w i t h  c o n i h n  
mly 65 ea 1 at, 37 
Iuavr>a with c~wporus only 65 105 203 111 
- -I- 
T,.thle V . T .  Avrrrge vrlw pt plant aP total cuatrar o f  Iervea, total i n -  
fected l e a n s .  total  n W r  a f  h a v s r  r t t h  chlomris  ryqtoa ,  
tot81 nrrdS.r of Iermr with canlc'la axrly, t o t r l  numbor o4 
leaves with canidha and oosimraa nnd.tot;rl Mnb+r af loaves 
w i t h  wspots% mly 2 ,  3 ,  4 a d  weoh3 after lnoculrt4on. 
- -- -. - -- - - 
Total nuPbar of loaves.  
with conidir only par p l 8 n t  0.9 1 .3  3. 3 1.2 
I .  
with oospoms only p r  
plant 0.9 I .6 34 S. 9 
Table V .  3. Percent total infected larvoa, f nfsc tad loavos wl th chlorasir 
symptm, infected l a m s  wath wnldia only, infect#& lervor 
with conidia urd wspcrra, Infmctrd larrcr with a~sprrra only 
at 2 ,  3, 4 urd 5 weeks af ter  inoculation 
~ r u t c r r t r  Da r aftar inoculation (warks) 
--ic-, 4 5 
I&ctsd la8ver; 
parcent total 76 8 2 89 8 7 
w i t h  chlarosis s ) l p t a  43 45 4d 17 
with d d i a  mly 2 2 16 5 1 I7 
w i t h  d d i a  ud ocnprar 10 17 12 1 S 
Vila oa%pres only 22 2 1 34 SS 

4 I*utal Inbrr tori Irrrrrmr, 
focal lrriorrr a t  tho paint of  imculuro plrcomnt, local c o l o n l u t i m  of 
tirsu, UoMd tho p i n t  of inoeuXun plccwwnt rr.u ryrtcrdc Lnfoccim via 
i n f u t i a n  of the grOKinlg pa in t .  ORa objoetivcr o f  ehim crqmrimbt -8 to 
n#arty-firs wrg)ru linos fmm ths 1977 l!%tlrJ ( ineldin# thrr 
surcoptible checks) uem planted in tha ficwld i n  a -%ad collplrrtil, 
block dblim, with NO n p l i u t i a ~ i  .ad 20 plants p r  plot 8- thilmi3y. 
Furad8a #r qplked ta tb roi l  bdotcr plantine and pwforprmy irription 
w a s  applied U l y  a t  170 Ls for 90 a h  throughaut thab o x p o t h a t .  In 

t p t d c  izfmcti~'7 ~k;-m~sed mdlt n r t i  facia;  lw~culatlim. 7hrorq t h n s  
bility chaructars wcs calculntad by 5 p a r u r : r a a  coaff ic irrnt  o f  rank car- 
relati- rrrthoi es tha following fo l rou ln .  
n i s  the .t~3bOr 0: pairs 
4 is rhr difturcmcc for t h e  i t h  vqir  
-uJ - systedc - inlecti~ll -- ~;t :&daraIbd ad - e r .  - Ib. dcpr r  
of aprataAc Latactiar u u  hi@#? at Hydarnrlt)ad tJwr at Qumct for 21 of 
the Xb am-. II&, orrntll- Lf YIW 43 PIIPlr+Ah and at 
RUT 'rakakql * p o u n ~ a t d  bq oa mqa rt a! puo p a r p f u ~ ~  aro w b l r o  JOJ 
for r p t d c  bhctlol rd hi* lamls of  local colalrrtim i#i(ru [r 
r w  frcr 47 t o  1009 ud chrn uu ao cauirtrnt nlfitiauhlp be- 
1, In this particular oxperimnt thc, nrrrcmt sygtclialc infoetian tram 
injection m s  hig)r@r than that fwn natural I n f ~ c t i ~ n ,  Iha v a ~ i o t y  QL-S 
wor fm Irue & m y  mildrnr both at Elysk3rabod nnd ahamat. 
2. Them mr6 relationship# batmen local lorlan, local caloni- 
sation und r y r t d c  smtm rftsr ut l t lc iarl  inocukrtion with carridir 
by tbs injscticm mothod, Tho conalrtlon costficiant tndicrtd r high 
FQlatiauhSp oxistsd betwon thorn. This man8 w cur wo thir rolrtion- 
ktd wr, uur estimate that tha aeturl prcmt rystwfc infection r W d  
b8 hi$m thm percmt r)rlltmic uhi* axpmaacbd i n  tb field cmditiar. 
3. PT# a study o f  the rurlr comolrtiolsr, we coacludc that w t  
local colonimticm should be used to a p a u r  rstmt thrr 1-1 lmim 
fot W u t i w  ths pokati~l s y s t d c  infection. Thlr i s  bouw m ppL 
8  bid^ eurmlrtim k#lrclro th t& of local c<rlonbattan rllb # y # t d c  
Tabla VI. 1. rirJa7 v a l w  of ~ m n t  local losion. lowrl cnlorr5~1tIm r&CL 
s p t d c  infaction fm a r t l  k i c S 5 1  isrocui3ticm lrlRd r y t t d c .  
infrrcticm frarmr natural inocutarlo: 9.t' tlhnnnr. 
t b 1 a r t d c  Infsction 
V>riatioar 1cc;rl local  ~ 7 i r ~ ~ t ~ ~ i - ~ .  
losion c31ejrnA;,:tial~ lnocuil cl t ion imculrati~ 
* 
local coloairatim - 0.73 0.46. 65 24 
r y s t d c  i n f u t i o . ~  - .I o.&J*' 4 5 22 
(Artificial inc. ) 
significant at S I  lw61 o f  pn>brbility a 0.10 
** riprificuat a t  1% lrvel of probrbility - 0.57 
Table VI.3. Analysis data for rnnlr valuor wing !lpeamna e-fficimt of 
cormlation. 
Wl cotmi t a t  ion !3ptrdc infeetion 
r(i t-mluc n c-valw 
3ys t d c  infectim I 
(Artificial h o . )  
* significant at S t  lev01 of p m h b i l l t y  0.40 
*' significant a t  I t  lwel of probability fl 0.52 
M l r  VI .5 .  kan, s-rd dcviatim, cwflldmt of  varirtim id wa 
squares o f  percat 1-1 lrsias, local solmization, sntaic 
infection of 25 sorghu varieties. 
b 
c* 
4 -1 lesion 80 10 12 900 99 
% Local coldzation 65 
4 SystaRic infection 43 
or a @ t t  AtQrgard 'rtroqn ma oaul b e p  uolrr-drms f q p ~  ;)o uotamfuf 
*Wr q a  sun @a# ~ f q a  ut pam ma U O T ~ ~ ~ R J U T  QUL *uotapwlae 
P1119u Vfqm - l a m b  pM-@=m I u -  ;tQICOLIOY Uf- .GI9tU, 
*&mfml ar; 8uyunlrt3r ;;as ynjrsmmr -3 uvfd m en @as 
rm j o  atncrar a ry awa n .13~3~  r;7qa topul pauljwro 81 II~ l o  muwar 
qmx n(a purt urrj . & ~ I * Q I  art poad~ruou? Xftn~~@*@=ns uooq ~py am 
auqa !rYiotatrtnxwl tmunaw to# bya g u t a w ~ l l f l ~ )  q a  '#swats 30 
t#@l PWd U Y l f M  Jq [K)LI: 3; *vWJ bIJ Urn E U Q I 3 ~ F W U ~  3uYl '-13 XUU 33 
pssrpaqa nq w:, qptuu:, twla ja ju l  ntn;ra: ri!ufar~a puw atlzuwpaus uovatlq 
.mu; $ 2  uulartndluw A I a q a  1 ~ 1 ~ 3 ~  at: qrru Butunar~s o q ~  ol 
ranqjrawa (1)c qatyn rj"urptq\r q34~asw rofw qj. * + t m q  rf;ramsw 
03 prr 8 ~ 1 ~ ~ 1  0 3  pflanqlJauo3 n n ~ q  icy) auqa uy u o l 3 3 m ~  1- a pry 
@- d ~ - I l @ i  ~ ; ~ * ~ ~ r j  a1V3 8ulw p83Xl$WQ3 S I U ~ P { J ~ ~ Y Q  yL 
inoculation t s  mlikcly t o  got tho Im*cd~z.  r k ~ r  into tho oL(3ri8 i t  La 
mro l ike ly  t o  bo sulccersful i f  r)dercr a t  n ti- whrn &ha fnnculm r i I I  nat 
d r y  mplCly. Iho u ~ s  of tho pcrforprny i r t i~r . t i t7  ~ l y r ) t o l  i b 4 2  hOly pt 
mar the lbttor diffic~Lty. 
&x&bur t ~ t j ~ r  3mn which W atur*.:' i@ t h ~  r t r l t ~ t l m h i p  k r t w m  
thrs nractlan to mspletus,  to ccml.'in rarr!or nq1turq1 inuculul y r v v i r i m  
(infuctot rows) t c  cunidln in a n i f  ic l  * 1 I mcul u t  imr. Thum ir ram 
evi$srnec in t h ~  ~ L ~ T z ~ u T c ;  thnt injuetlcrc r rurcw/ l t im glvor n hX-r law1 
o f  infoctiorr i n  saw cultivarr than LQ obtnlnod i n  tho I i o l d  uJrr wtulh~l 
k m c u l r r ~  yravisim, Our inoculation rcrt tha)  rhauld nol ba ao h n r h  tht  
we alirirultror %&rear of  resistsu~o a c h  m u l d  tw abbq\prrto ukdor ~ t u r n l  
tnocuiu prorrm in thu, field. 
Those a othar quostian, wit1 wed tn b rmwe~.Od bofm wr w i l l  
ka ful ly capatant to s m  i n  tho r a r e  mczninfful r a y  for dtDH rnirknca, 
butlor, E . J .  1918. r~mo;L . ~ r '  d l ~ u ~  i n  ~ l ~ n t r .  T h ~ c k ~ r .  Spink rad 
b., Culc*&t?. S47 ,rp. tl lur.  (rrI, pp. 2Jfl-:JS). 
J m s ,  3.L. i:73. A rltpld tcehn~tiu. ;*:I i11ocul.rtin: aotghm with 
S c ~ t r m ~  wryhi win.: cmLJI? .? i n  r c l u .  p l . ! r i n ,  tbprr. 53.  
609-C54** 
J ,  0 . .  7 'b ihrrud of  Sclavrpcrn wrpM inlwtlm o f  rorgtm 
bicblot  J~;:Yus. Phytop>thaX~y 61 . *f.... 408. 
$ * 
mth, R. 1966. S t u d i o s  on d a m y  a l l d : ~  dirunac, cawod by So&nolqcm 
gnmhiirala and S. rorghi. h r .  Ucrorol 18 141-170. 
kwssth, R . C . ,  md C. Shnhor. 1975, Y?thr~l+*icelt n#pcIcts of mrfium 
d a r y  r i l d c r  dironsu (Scl.mlprm rorgM)  on mirc md 8orghu. 
T r  *. ,,+,. -6 , .  ) 7 ' 8  129-127, 
Umicafukun, 'i., and tau, L.S.1973. Colluctim wtbd o f  m- 
( ~ t d n a t + d  ccmidiospte i n  S a b . p o m  Aa. sbyroprth. 
Stx, Jqm, 39: 191-192. 
W d b ,  X,r .. 1955, cap am ti^ m+Xeial arnd ~ Y W f i ~ i d  
rtldior in  rar spcies of th g r v r a  Albyo, klempbtbm ad 
Sc).rarpon. 6 . 0 .  I&sis, U l i v m i t y  o f  )r)rorr, Idir.  In pp. 
W t t .  C.G., cmd 1.E. P-8. 1974. A qmati tat ln t d m i q a  tor 
~ 6 3 ; ~ u r p u d w ~ d Q ~ a o f B o l a # p o n ~ .  
?lmt )is. Up. 58: 821-829. 
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